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Energy sourcesAbstract This study aimed to identify some socioeconomic factors affecting local people in central
Riyadh area for the utilization of wood and other energy sources in cooking and heating in order to
develop some recommendations for conserving woodlands. The study results revealed that gas is the
most common energy source used for cooking with a mean usage level of 2.79 (SD = 0.58). On the
other hand, wood ranked ﬁrst for heating with the highest mean, usage level of 1.90 (SD = 1.06).
However, electricity and gas as sources of energy for heating ranked second and third with mean
usage level of 1.81 and 0.80 respectively. The study revealed that local people with the university
education were signiﬁcantly making higher use of electricity for both cooking and heating and those
with no formal education ranked the highest on wood use for both cooking and heating. In
addition, those living in traditional houses signiﬁcantly used more wood for cooking than those
living in villas and apartments. Also, local people with high income levels signiﬁcantly were using
more electricity for heating than others. The study recommended conducting extension and
environmental awareness raising programs to enhance local residents’ adoption of wood
substitutes, promoting employment opportunities for unemployed locals, and subsidizing prices
of alternative energy sources.
ª 2015 The Author. Production and hosting by Elsevier B.V. on behalf of King SaudUniversity. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).1. Introduction
Forests are limited and depleting natural resources in Saudi
Arabia and their growth, regeneration, and reforestation
are expensive. Woodlands in Riyadh area cover about
290,000 ha and with the dominant tree species like Acacia
spp., Tamarix spp., and Haloxylon persicum (Ministry of
Agriculture, 2002; Badai and Aldawoud, 2004). Several factors
like the excessive removal and extensive use of timber as
320 F.S. Al-Subaieeﬁrewood and conversion of forests to agricultural lands or
residential areas and overgrazing threaten the woodlands in
Riyadh (El-Juhany, 2009; Ministry of Economy and
Planning, 2005). The 9th Saudi development plan focuses on
maintaining ecological balance in the Kingdom by offsetting
the presently prevalent challenges. The plan stressed upon
combating desertiﬁcation by conserving and developing pas-
tures and adopting sustainable management and development
plans for rangelands and forests (Ministry of Economy and
Planning, 2010). Moreover, in Saudi Arabia, the high demand
for ﬁrewood has caused high pressure on the existing
vegetation cover and consequently has reduced some plant
species density and frequency such as Acacia tortilis, which is
the most preferred as ﬁrewood in most parts of the country
(Al-Abdulkader et al., 2009).
Despite the presence of other alternatives, such as electricity
and liqueﬁed petroleum gas (LPG), ﬁrewood remains to be one
of the important sources of energy for heating and cooking in
the rural areas especially in developing countries. The continu-
ous usage of ﬁrewood could be because it is easy to store, less
expensive to purchase and readily available throughout the
year (Cecelski et al., 1979; Heltberg et al., 2000; Madubansi
and Shackleton, 2007; Sebokah, 2009). However, LPG is
extensively used for cooking in developing countries and has
emerged as the most common source of energy due to its
qualities like easy logistic and storage (IEA, 2006).
The socio-economic status of local community is known to
have signiﬁcant inﬂuence on determining the types of activities
they are engaged in, as well as the impact on different types of
interactions toward their natural resources. Understanding the
social factors affecting people usage of natural resources
remains an essential element to conserve natural resources
(Olawoye, 1996). In addition, knowing more about local peo-
ple usage of forests is an extremely important factor that could
enhance planning of land use and minimize the conﬂict with
them (Meijaard et al., 2013). Similarly Koenig et al. (2011)
mentioned that the socio-economic features of masses living
in the vicinity of nearby forests determined the type and quan-
tity of harvesting timber in Central Arnhem Land, Australia.
Bogale (2011) found that the age factor affected the respon-
dent choice to pay for forest use rights in Ethiopia. The older
residents living near the adjacent forests were signiﬁcantly will-
ing to pay for the forest use rights more than younger ones.
Also, people with higher education level and training, and
bigger family size exhibited greater willingness to pay for forest
use rights. However, the household income and distance to
forest area revealed a negative relationship with the respon-
dents’ willingness to pay for forest use rights. Rodrigues
et al. (2011) maintained that people usage and access to the
forest were among the important factors affecting their
attitudes toward forests.
In many developing countries, mostly forestlands are
owned by the governments and by exercising the customary
laws; they allow the private investors, political elites and public
projects to use the state-owned forestlands (Cleaver and
Schrieber, 1990). This system of land tenure is closely related
to the social stratiﬁcation structure in a community
(Olawoye, 1993). Emerton (1999) noted that local communities
in Zambia have a large dependence on forest management pro-
grams and policies that promote or restrict the use of forests.
This is critical to the poorest households to realize beneﬁts
and services from the local forests. While the richer householdsaccount for a bigger proportion of the harvested forest prod-
ucts, the poorest households are the worst victims of forest
degradation or policies that control use without providing
sufﬁcient alternative income sources. A study conducted by
Lundgren and Lundgren (1983) revealed that socio-economic
constraints like: development program for the villages,
increase in population and rapid enhancement in cultivation
of land for agricultural purposes resulted in deforestation
and disturbed forest management in Tanzania.
Agricultural extension programs do play the signiﬁcant
roles in changing the human behaviors (Van den Ban and
Hawkins, 1996). Researchers like Madumere (2000) and
Agbogidi and Ofuoku (2005) also believe that effective utiliza-
tion of agricultural extension education programs can certainly
help in raising awareness among the people on environmental
issues and such initiatives are of paramount importance
toward sustainable use and management of natural resources
such as natural forestlands.
The purpose of this research is to determine respondents’
usage levels of wood and other suitable alternative energy
sources for cooking and heating and explore the socio-
economic factors affecting their usage levels and consequently
conservation of natural woodlands in the central area of
Riyadh, Kingdom of Saudi Arabia. The study ﬁndings would
contribute to develop appropriate extension education pro-
grams and recommend suitable policies to increase the local
people using rate of energy sources other than wood in order
to conserve the limited natural woodlands in the area.2. Objectives of the study
In general, the purpose of this research study is to provide bet-
ter understanding of the socio-economic factors inﬂuencing
natural woodland conservation in the central area of Riyadh,
Kingdom of Saudi Arabia. This will be achieved through
determining the respondents’ usage levels of wood and other
alternative energy sources in cooking and heating.
The precise objectives of the study are to:
1. Assess the respondents’ usage of wood and other alter-
native energy sources in cooking and heating.
2. Determine some of the socio-economic and demographic
characteristics of the respondents.
3. Explore the differences between the respondents’ usage
levels of wood and other alternative energy sources in
cooking and heating based on some of their socioeco-
nomic and demographic characteristics.
3. Methods and procedures
Central Riyadh administrative area in this study includes
Durmaa, Shagra, Thadig, Huraimila, and Muzahimia
governorates, comprising an area of about 16830 km2, and
with the population of 88024 (Emirate of Riyadh, 2013).
Agriculture and trading are the most important economic
activities of the locals. This study was conducted in
communities around the important natural woodlands
locations in these governorates. To establish the study
sampling-frame, a list of the main locations of natural wood-
lands in these governorates was obtained from the Ministry
Table 1 Socio-economic characteristics of the respondents
(n= 285).
Percent Percent
Age Place of current residence
Less than 30 35.1 Urban 42.5
From 31 to 50 49.5 Village 52.3
From 51 and more 15.4 Nomad 5.3
Family size Type of housing
Less than 5 59.3 Villa 42.8
From 5 to 10 35.4 Apartment 16.5
From 11 to > 5.3 Traditional house 40.7
Occupation Monthly income
Government employees 71.6 Less than SR 3000 16.1
Employees in the private
sector
4.2 3000 – less than SR
6000
39.6
Merchant 1.0 6000 – less than SR
9000
25.0
Middlemen 9.1 SR 9000 or more 19.3
Farmers 2.5 Marital status
Unemployed 7.7 Married 75.4
Student 3.9 Single 24.6
Educational level
Can read and write 9.8
Primary school 8.1
Intermediate school 16.8
High school 41.8
University 23.5
*SR = Saudi Riyals.
Effect of socioeconomic factors on natural woodlands 321of Agriculture and six locations had been randomly selected
from the list using the Random Number Generator program.
Then the communities around the selected locations were
identiﬁed. A sampling-frame including all the households in
the designated villages and communities near the locations
was established with the help of local Key Informants.
The total number of households in the study area was
found to be 14670 and out of this, a simple random sample
of 300 households (2% of the households) was selected by
using the Random Number Generator Program. The data
were collected by conducting personal interviews of the house-
hold heads by using a well-structured questionnaire. The ques-
tionnaire was designed, pre-tested and validated with the help
of members specializing in forestry and social sciences from the
departments of Agricultural Extension and Rural Society and
Plant Production, College of Food and Agriculture Sciences,
King Saud University, Saudi Arabia. Descriptive statistics (fre-
quency distribution, mean and standard deviation), and
Kruskal–Wallis tests were used to analyze the data. The study
witnessed an over-whelming response rate of about 95%.
Moreover, the data were also collected through focused group
discussion sessions which were attended by 16 persons includ-
ing representatives from the Ministry of Agriculture branch in
the area, farmers and livestock owners. The sessions intended
to solicit the participants’ opinions about the residents’
important uses of natural woodlands, investigate reasons for
residents’ preference for local wood, subsequent cutting
of trees and enlist the suggestions for natural woodlands
conservation.4. Results and discussion
4.1. Demographic characteristics of the respondents
Socio-economic characteristics such as age, education, place of
current residence, occupation, marital status, income and
number of family members, etc., are known to have impact
and inﬂuence on the way of thinking, attitudes and perceptions
and behavior of the people toward the adoption of innovations
(Hassan et al., 2002; Hassan, 2008).
The ﬁndings of the study (Table 1) indicate that about half
(49.5%) of the respondents were between the age of 31 and
50 years, while more than one third of the respondents
(35.1%) were less than 30 years of age. The respondents who
were more than 50 years of age represented only 15.4%.
Slightly more than half (52.3%) of the respondents belong to
the village communities and approximately more than one
third (42.5%) of the respondents were identiﬁed as urban
due to their current place of residence.
More than one-third (41.8%) of the respondents had
received their high school education and less than one fourth
(23.5%) of the respondents were holding university degrees.
Only 16.8% of the respondents were with intermediate educa-
tion. The respondents who had no formal education, but can
read, and write and those with primary education were 9.8%
and 8.1% respectively. The majority of the respondents
(71.6%) were the government employees. The respondents
who reported their occupation as middlemen, employees in
the private sector and students were 9.1%, 4.2% and 3.9%
respectively. Only 1.0% of the respondents reported their
occupation as merchants.The monthly incomes of more than one third (39.6%) of
the respondents ranged from SR 3000 to 6000 whereas about
one fourth (25.0%) respondents were making SR 6000–9000
on a monthly basis. About 16.1% of the respondents were
earning less than SR 3000 per month. The results also revealed
that about 75.4% of the respondents were married and some
24.6% of the respondents identiﬁed themselves as singles.
Approximately 59.3% of the respondents had the families
with less than ﬁve members and the family size of slightly more
than one third (35.4%) of the respondents comprised only 5–
10 members. Only 5.3% of the respondents were having more
than 11 members in their families. Just close to two-fourth of
the respondents (42.8%) and (40.7%) stated that they live in
villas and traditional houses respectively, while only 16.5%
of the respondents were living in the apartments. These varia-
tions in the socio-economic characteristics of local dwellers
could inﬂuence their usage level of woodlands and their needs
for extension education programs (Van den Ban and Hawkins,
1996; Bogale, 2011; Koenig et al., 2011; Rodrigues et al., 2011).
4.2. Usage level of energy sources in cooking and heating
The means and the standard deviations of the usage level of
energy for different sources in cooking and heating on a four
point scale (0 – not used; 1 – limited use; 2 – average use; 3
– high level use), are presented in Table 2. The overall mean
values of the respondents’ usage level for all the energy sources
were 0.88 (SD= 0.53) and 0.76 (SD = 0.53) for cooking and
heating respectively. The mean score of the respondent’s usage
of the different energy sources in cooking ranged from 2.79
(almost high use level) to 0.46 (ranging from not used to
Table 2 Usage level of energy sources in cooking and heating (n= 285).
Energy source % Mean Std. deviation
Not used Limited Average High Missing
Usage level of energy sources in cooking
Gas 1.1 4.9 7.7 84.9 1.4 2.79 0.58
Electricity 37.9 38.6 11.2 9.1 3.2 0.91 0.94
Wood 40.0 42.5 13.7 0.7 3.1 0.74 0.72
Agricultural residues 46.7 48.4 0.7 – 4.2 0.52 0.51
Kerosene 48.4 46.3 0.7 – 4.6 0.50 0.52
Pressurized charcoal 49.1 46.0 1.1 – 3.8 0.50 0.52
Biogas 50.9 44.6 0.4 0.4 3.7 0.48 0.53
Gel fuel 50.9 44.9 0.4 – 3.8 0.47 0.51
Solar energy 51.9 44.6 – – 3.5 0.46 0.50
Usage level of energy sources in heating
Wood 15.8 13.7 33.3 35.1 2.1 1.90 1.06
Electricity 3.5 34.0 37.5 22.8 2.2 1.81 0.83
Gas 30.2 58.2 3.9 3.5 4.2 0.80 0.68
Agricultural residues 44.2 48.1 2.8 0.4 4.5 0.57 0.57
Kerosene 46.0 46.3 3.5 – 4.2 0.56 0.57
Pressurized charcoal 48.8 45.6 1.1 – 4.5 0.50 0.52
Solar energy 49.8 45.3 0.7 – 4.2 0.49 0.52
Gel fuel 50.9 44.6 – – 4.5 0.47 0.50
Biogas 50.5 43.5 0.4 – 5.6 0.47 0.51
0 – not used; 1 – limited; 2 – average; 3 – high.
322 F.S. Al-Subaieelimited used level) and ranged from 1.90 (almost average used
level) to 0.47 (ranging from not used to limited used level) in
heating. These ﬁndings do indicate that the participants used
different volumes of energy from the different sources for
cooking and heating. They also exhibited that locals were
using more energy sources in cooking than in heating. This
result is normal since the demand on heating is during winter
only while the demand on energy sources for cooking is across
the year.
To explore the impact of local people energy consumption
on natural woodland conservation, the percentages of respon-
dents using different levels of energy sources were calculated to
determine which source of energy they used the most for
cooking and heating and how that will impact on natural
woodlands. The study (Table 2) revealed that gas was the most
commonly used energy source for cooking with a mean level of
usage of 2.79 (SD = 0.58) attaining the highest usage level on
the four point scale. Moreover, some 84.9% of the respondents
reported that they used gas at a high level for cooking pur-
poses. Whereas the electricity and wood ranked the second
and third as the sources of energy used for cooking with the
0.94 and 0.74 mean usage level respectively.
On the other hand, wood as a source of energy for heating
ranked ﬁrst by attaining the highest usage level with the mean
of 1.90 (SD= 1.06) (almost average usage level on the fourth
point scale). More than two third (68.4%) respondents
reported that they use wood for heating at an average and
the high use level. The ﬁndings of the survey study are consis-
tent, realized through the focused group discussion sessions.
Both the components of the study revealed that locals primarily
use natural woodland for getting wood for heating purposes.
Participants in the focused group discussion sessions revealed
that the residents living in the neighborhood prefer native wood
because of its appealing qualities like: that produces little
smoke, smells good, gets ignition quickly, generates heat withhigher intensity and is easily available at the reasonable prices.
In addition, local people culturally feel a sort of satisfaction
and view the use of natural wood as a sign of generosity and
hospitality. Also, the high demand on wood for heating is
consistent with the ﬁndings of the several studies reporting
the locals as the extensive users of woodlands extracting high
volumes of ﬁrewood (El-Juhany, 2009; Ministry of Economy
and Planning, 2005; Al-Abdulkader et al., 2009).
The ﬁndings of the study indicate that wood remains the
prime source of energy used for heating and cooking purposes,
posing a very serious threat to natural woodland conservation.
The fact was also conﬁrmed by the participants of the focused
groups, indicating that the local people meet their fuelwood
needs from the nearby natural woodlands without obtaining
required permits from any authority or through buying it from
other illegal wood harvesters. The participants also mentioned
that illegal harvesting and indiscriminate removal of trees pose
a threat to the natural woodlands to the extent that some of
the preferred tree species are endangered. To overcome this,
the participants of the focused groups in the sessions held
suggested the subsidizing of the prices of the alternative
sources of energy such as electricity and gas, importing of
wood with the similar qualities comparable with the local
species and the launching of extension educational programs
to elevate and enhance the awareness levels of the local peoples
on the importance of woodlands and their conservation.
On the other hand, electricity and gas ranked second and
third as sources of energy for heating with the mean usage
levels of 1.81 and 0.80 respectively. These ﬁndings of the study
are consistent with those reported by Matsika et al. (2013).
They also indicated that electricity and wood are the dominant
sources of energy used by most of the households for cooking
and heating purposes. Also, Vicedo-Cabrera et al. (2012)
mentioned that respondents attach the greatest preference to
gas in cooking but prefer electricity in heating.
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that could lessen the pressure on forests is agricultural residues.
Such sources if consumed as the fuel wood can certainly help
conserving natural woodlands. However, the ﬁndings revealed
that this energy source has very limited level of use in the study
area with a mean level of usage of 0.52 and 0.51 in cooking and
heating respectively. In addition, 46.7% and 44.2% of the
respondents indicated that they were not using agricultural resi-
dues as a source of energy for cooking and heating respectively.
Moreover, about half of the respondents (48.4% and 48.1%)
reported that they used agricultural residues on a limited scale
as a source of energy for heating. Low use of agricultural
residues as an alternative source of energy for fuel wood for
different purposes also represents one of the challenges that
hinder natural woodland conservation.
Less than half of the respondents (46.3% and 46.0%) used
kerosene oil and pressurized charcoal on a small scale in cook-
ing with mean value of 0.50 (SD= 0.52); while about same
number of respondents (46.3% and 45.6%) reported the use
of kerosene oil and pressurized charcoal for heating with mean
value of 0.56 (SD = 0.57) and 0.50 (SD= 0.52) respectively.
These ﬁndings of studies conducted by Hosier and Dowd
(1987), Bruce et al. (2000) and UNDP (2009) indicated that
the consumers showed greater use of kerosene over charcoal
for their cooking and heating and are in line with the outcomes
of the present study. Similarly a report produced by REN21
(2013) also indicated that only 4% and 34% of the rural and
urban households used charcoal as energy source respectively.
The least used three energy sources for cooking were
biogas, gel fuel, and solar energy (with a mean level of use
ranging from 0.46 to 0.48 and for heating purposes solar
energy, gel fuel and biogas (the mean level of use ranged from
0.47 to 0.49) were among the least under use. Furthermore, the
study showed that more than half of the respondents were not
using these energy sources in cooking and heating. The ﬁnd-
ings of the study are in line with Ruane et al. (2010) who
reported that less than 1% of the households in China were
using biogas for cooking and heating in the year 2005. The
low usage level of biogas may be attributed to technical and
cultural factors and the high capital investment needed at the
beginning (Mwakaje, 2008; Mshandete and Parawira, 2009;
Mkiramweni and Mshoro, 2010). Therefore, the most possible
substitutes for wood as a source of energy are gas and electric-
ity for cooking and heating respectively. This result could be
used in planning extension education programs as the current
adoption levels of gas and electricity are quite encouraging,
therefore it would be relatively easy to enhance and promote
their usage than other energy sources.
The study demonstrated the need for reducing the use of
natural wood as a source of energy by the locals in order to
conserve natural woodlands in the study areas. The use of
wood as a source of energy especially for heating is culturally
attached with the native heritage and locals’ attitudes.
Therefore, the initiation of the extension education programs
seems an essential measure to enhance locals’ knowledge levels
on using the substitutes for natural wood for heating and
cooking. Such educational programs also need to focus on
changing locals’ attitudes and behaviors toward conserving
natural woodlands. Also, the Ministry of Agriculture needs
to encourage importing the kind of wood bearing same quali-
ties of the native wood to satisfy local’s requirements (such as
A. tortilis). In addition, still a vibrant woodland conservationpolicy needs to be formulated with the participation of all
the stakeholders from academic institutes, private sector, local
communities, and the government departments.
4.3. Differences between the respondents’ usage levels of energy
sources and some of their socio-economic and demographic
characteristics
4.3.1. Education
Chi-square test (Table 3) was used to depict the differences
between the respondents’ educational level and their usage
level of electricity, gas and wood as sources of energy in
cooking and heating. The study revealed statistically signiﬁ-
cant differences between the respondents’ education levels
and their use of electricity and wood for cooking and heating
(p= 0.000, 0.008, 0.001, 0.002 at the 0.05 level of signiﬁcance
respectively). The respondents with the university education
ranked the highest for using electricity for both cooking and
heating and those with no formal education ranked the highest
on wood use scale for both cooking and heating.
These ﬁndings are in line with Tortop (2012) who found
that education has a great impact on creating awareness
regarding the importance of using wood alternative sources
of energy in cooking and heating. In addition, Link et al.
(2012) maintain that education provides information on the
use of alternate energy sources. Based on these ﬁndings,
extension education programs need to attach greater impor-
tance and higher priority to the less educated people on the
conservation of woodlands and wood.
However, in case of gas statistically signiﬁcant differences
between the respondents’ education levels and use of gas as a
source of energy for heating (p= 0.028) at (0.05) level of sig-
niﬁcance were observed. The respondents with no formal edu-
cation ranked the highest on the gas usage scale for heating,
but the difference does not exist in the case of using gas as a
source of energy for cooking. Gas is the most extensively used
energy source for cooking by the locals (Table 2). Educational
level could be the possible reason for its usage level.
4.3.2. Housing
The ﬁndings of the present study showed no signiﬁcant differ-
ence between respondents living in villas, apartments and tra-
ditional houses regarding their use of electricity as a source of
energy for cooking (Table 4). On the other hand, a statistically
signiﬁcant difference (p= 0.002 at 0.05 level of signiﬁcance)
was observed between the respondents living in the different
types of housing and their use of wood for cooking. The
respondents living in the traditional houses ranked the highest
whereas those living in the villas ranked the lowest for using
wood for cooking.
However, as depicted in Table 4, statistically signiﬁcant dif-
ferences in the level of use of electricity, gas and wood as
sources of energy for heating (p= 0.000) at (0.05) level of sig-
niﬁcance were noticed. The respondents living in villas ranked
the highest for using electricity as the energy source for heating
purposes, whereas those living in the traditional houses ranked
the lowest. On the other hand, respondents living in the tradi-
tional houses ranked the highest in using both gas and wood as
the sources of energy for heating, while those living in apart-
ments and villas ranked the lowest in using gas and wood as
energy sources for heating. Based on the ﬁnding, woodland
Table 3 Kruskal–Wallis test for differences in respondents’ usage of energy sources based on their education.
Energy source Education Cooking Heating
N Mean Rank Chi-square Sig.* N Mean Rank Chi-square Sig.*
Electricity Can read and write 20 128.35 26.84 0.000 20 125.35 19.92 0.001
Primary school 23 102.37 22 115.50
Intermediate school 46 107.85 47 141.69
High school 117 133.78 117 121.81
University 63 171.11 66 169.22
Gas Can read and write 21 143.05 3.81 0.432 21 172.07 10.90 0.028
Primary school 22 137.84 23 146.80
Intermediate school 47 148.41 46 124.41
High school 118 132.99 116 136.28
University 66 135.91 62 121.37
Wood Can read and write 21 157.38 13.73 0.008 21 173.43 16.99 0.002
Primary school 23 109.76 23 145.04
Intermediate school 47 141.31 48 125.77
High school 115 146.36 115 149.50
University 64 113.79 67 111.46
* Sig. at 0.05 level.
Table 4 Kruskal–Wallis test for differences in respondents’ usage of energy sources based on their type of housing.
Cooking Heating
N Mean Rank Chi-square Sig.* N Mean Rank Chi-square Sig.*
Electricity Villa 116 142.59 2.73 0.255 119 169.72 59.53 0.000
Apartment 45 132.04 46 148.76
Traditional house 107 126.76 107 94.29
Gas Villa 121 137.65 4.16 0.125 117 121.96 21.15 0.000
Apartment 45 125.23 43 110.92
Traditional house 108 142.44 107 156.44
Wood Villa 117 121.00 12.31 0.002 118 101.40 82.91 0.000
Apartment 45 127.12 47 108.91
Traditional house 107 153.62 108 188.12
* Sig. at 0.05 level.
Table 5 Kruskal–Wallis test for differences in respondents’
usage of electricity as an energy source for heating based on
their income.
Energy
source
Income level N Mean
Rank
Chi-
square
Sig.*
Electricity Less than SR 3000 17 108.12 21.58 0.00
3000 – less than
SR 6000
111 115.97
6000 – less than
SR 9000
71 117.44
SR 9000 or more 52 164.95
* Sig. at 0.05 level.
324 F.S. Al-Subaieeconservation and wood alternative sources of energy, ﬁrst of
all extension education programs could target local people
living in the traditional houses as they use wood as the energy
sources more than other groups.
4.3.3. Income
The study revealed that no signiﬁcant differences between
respondents with different income levels in their usage level
of gas and wood as sources of energy for both cooking and
heating were observed. The results are similar to those
obtained by Ouedraogo (2006) as he mentioned that families’
usage of wood is not signiﬁcantly related to the household
income. However, statistically signiﬁcant differences between
the respondents’ income and their level of use of electricity
as a source of energy for heating (p= 0.00 at 0.05 level of
signiﬁcance) were noticed (Table 5). This ﬁnding showed that
the local people with higher income use more electricity for
heating than people with lower incomes. The participants of
focused groups also did conﬁrm the fact in the discussion
sessions held at occasions, suggesting the subsidizing of the
prices of wood substitutes such as electricity to encourage its
use as the source of energy by the masses residing in the nearbyforests, particularly natives with low incomes. The study
results are also consistent with the ﬁndings of Alam et al.
(1998), Campbell et al. (2003), Davis (1998) and Ouedraogo
(2006) as they opined that income is the major and the most
important determinant of usage of some energy sources of
the households. They also observed that as the income levels
of the household increased, ﬁrewood utilization rate decreased
Table 6 Kruskal–Wallis test for differences in respondents’ usage of energy sources based on their current place of residence.
Energy source Location Cooking Heating
N Mean Rank Chi-square Sig.* N Mean Rank Chi-square Sig.*
Electricity Urban 113 142.73 6.14 0.046 118 163.71 33.78 0.000
Village 149 125.81 148 111.57
Nomad 2 53.00 2 107.75
Gas Urban 120 127.99 6.98 0.031 113 106.59 30.46 0.000
Village 147 142.22 147 151.71
Nomad 3 106.83 3 123.33
Wood Urban 115 115.77 13.51 0.001 117 101.47 43.04 0.000
Village 147 145.27 149 161.55
Nomad 3 192.50 3 123.83
* Sig. at 0.05 level.
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These results are consistent with the studies conducted by
Bluffstone (1995), Campbell et al. (2003) and Link et al.
(2012) as they discussed that it may be due to the increase in
income that enables people to switch to commercial energy
sources. To encourage locals using electricity as a source of
energy for heating rather than wood, a price subsidy policy
could lessen the pressure on the local woodlands.
4.3.4. Place of current residence
Chi-Square tests (Table 6) showed that the respondents’ place
of current residence has a statistically signiﬁcant inﬂuence on
their usage level of electricity, gas and wood as sources of
energy for cooking and heating (p= 0.046, 0.031, 0.01, 0.000
at 0.05 level of signiﬁcance respectively). The study revealed
that the highest level of usage of electricity for both the cook-
ing and heating purposes was noted with the urban respon-
dents. However, respondents living in the villages were using
the highest level of gas for cooking and heating. The nomads
were using more wood in cooking while the respondents living
in the villages showed the highest level of wood use for the
heating purposes. Participants of the focused groups identiﬁed
the masses living in the vicinity of the neighboring forests i.e.
the villagers and nomads as the prime illegal tree harvesters.
These results are consistent with the ﬁndings of the study
conducted by Vicedo-Cabrera et al. (2012). They are of the
opinion that geographic area is an important factor that inﬂu-
ences the usage level of energy sources. Based on the ﬁndings
of a report REN21 (2013), it was concluded that demands
for the different energy sources between urban and rural peo-
ple happened to be different. For instance, as observed in the
present study some 94% of the rural families depended on
wood or crop residues as the energy source while in urban
areas about 41% families were using wood as the primary
source of energy. Present study suggested that the extension
education programs primarily need to focus on and attach
greater importance to the locals living in the rural areas in
order to conserve woodlands and help them substitute wood
with the other suitable alternative sources of energy.
5. Conclusions and recommendations
The ﬁndings of the study revealed that natural wood is the
main source (with the highest usage mean) of energy for heat-
ing for the locals in the study area. The forests in the Kingdomof Saudi Arabia are depleting and seem under severe stress due
to natural, climatic and human factors. Heavy and illegal
extraction and high usage of wood by the locals appear to
be the main challenges and prime threats to the natural
woodland conservation initiatives. Analysis of the social
survey, focused group discussions and the gathered data
unveiled that respondents residing in the villages and with no
formal education and living in the traditional houses had the
highest usage of wood as the source of energy for heating.
The study also indicated that use of wood from the nearby
woodland is associated with some socioeconomic and cultural
factors such as the belief that it is of high quality with good
smell and low price; and easily accessible. Moreover, partici-
pants in the focused group discussion sessions reported that
wood cutting on the commercial basis is excessively practiced
by unemployed locals to earn income.
There is a pressing need for comprehensive policies and
regulations that acknowledge the crucial role and high value
of forests and natural ecosystems so as to enhance natural
woodland conservation. The study recommended the execu-
tion of extension education and awareness raising programs
on forests and environment to ensure and enhance locals’
adoption of wood substitutes, promoting employment
opportunities for the unemployed locals, and subsidizing
prices of alternative energy sources.Acknowledgment
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